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There are here two kinds of crocodiles, C. tetraspes and C. cata- 
phr actus; the latter resembles the East Indian Gavial in size and 
the form of its muzzle, while the former is more like the caiman ; 
I have never heard that any one has here been injured by them, and 
yet both species, in the Camaroon near the Congo, make victims 
of many of the natives. 

A leather-backed turtle, Aspidonectes aspilus, is found here, and 
the waters abound in fish, but they seem to me far inferior to our 
common European species. This may, however, be in part due 
to the very rude manner in which they are prepared for the table. 

Of serpents there exist the following kinds: first, the slender, 
pointed-headed, harmless tree snakes ; second, various sorts of 
water snakes, of which the names are unknown to me ; third, we 
find here the largest of serpents, the python. Exaggerated re- 
ports of the size, strength and voracity of these snakes are cur- 
rent in the mouths of the people, and even yet in scientific books. 
I have frequently met with them ; I even once stepped on the tail 
of a python eighteen feet long, which was lying stretched at full 
length on the ground in the torpor of digestion. To be sure it 
took it in bad part, but fortunately I did not give ir time to 
fully declare its intentions, for a hasty shot of my gun laid it 
writhing at my feet. 

— — -:o: 

PUEBLO POTTERY. 

BY EDWIN A. BARBER. 

THE ancient Pueblos were the only aboriginal people within the 
limits of the United States who possessed the art of glazing 
their pottery. Their descendants, the Pueblo and Moqui In- 
dians of New Mexico and Arizona, are the only tribes which 
manufactured a lustred ware, that remained, until a year or so 
ago, comparatively uninfluenced by civilization. The art may 
have deteriorated in some respects during the past century, yet 
some of the original forms of vessels have been preserved from a 
remote antiquity. Many of the modern productions are almost 
identical in shape with specimens which have been found in 
ancient graves and amongst the ruined buildings in the valleys of 
the Rio San Juan and the Rio Grande del Norte ; yet the influ- 
ence of Caucasian refinement has, to a certain extent, begun to 
show itself in the imitation of objects of recent introduction, and 
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we may safely conclude that aboriginal ceramic art will have dis- 
appeared forever in this section before the rapid march of civiliza- 
tion, within the space of a few more years. The railroad which has, 
during the last few months, penetrated into hitherto isolated sec- 
tions of the West, inhabited by the modern Pueblo tribes, has car- 
ried away the greater portion of the native household wares, and 
the limited amount of pottery which is still being produced, is 
made in a hasty and superficial manner for sale to curiosity hunt- 
ers. It will not be long ere metal utensils will supersede the fictile 
vessels of the natives, and specimens of earthen-ware which were 
made a few years ago will increase in rarity and value, which will 
be enhanced as the art becomes entirely obsolete. 

The Tenth Annual Report of the United States Geological and 
Geographical Survey of the Territories, in charge of Dr. F. V. 
Hayden, containing several full-page lithographic plates of Pueblo 
pottery, has drawn considerable attention to this interesting ware. 
A large number of examples sent to me at various times during 
the past two years, however, shows more satisfactorily the great 
diversity of form which eminently characterizes the modern pro- 
ductions. Pottery is still made in the majority of the twenty 
Pueblo towns of New Mexico and the seven Moqui villages of 
Arizona. The ware produced in the different pueblos varies con- 
siderably, however, in quality and style. That made in Zuni is 
probably most prolific in animal forms, whilst some of the finest 
workmanship is displayed in specimens fashioned at the pueblos 
of Acoma and Cochite. Water bottles made in imitation of birds, 
such as hawks and owls, are common at Zuni, while domesticated 
fowls, such as ducks and hens, are favorite representations at 
Laguna and Jemez. Vessels shaped after models of mammals 
are not so numerous in any of the Pueblo villages, but there are 
not wanting specimens representing rams, goats, sheep, bears, 
cats, dogs and even a few in imitation of the human form. Indeed 
the Pueblo potters seem to have copied in clay every object which 
was familiar to them, and their pottery seems to have surpassed 
the ancient Peruvian Jiuacas in the diversity of form. Specimens 
made especially for the eastern market, consist of cream pitchers, 
cups and saucers, miniature boats, figurines and imitations of an 
endless variety of objects of European manufacture, but these are 
comparatively worthless as examples of aboriginal art. I am in- 
debted to the Rev. John Menaul, of Laguna, Dr. T. F. Ealy, of 
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Zufii, and Dr. J. M. Shields, of Jemez, New Mexico, for a large 
number of characteristic and interesting specimens of modern 
ware from several of the Pueblo villages. Some of these exam- 
ples have been in constant use as household utensils for a score 
of years, and represent the Indian art in its original purity. These 
vessels vary from three inches to two feet in diameter, the common- 
est form being a sphere surmounted by a short, broad cylindrical 
mouth. One of the finer specimens is an olla or meal bowl from 
Laguna, thirteen inches in diameter and eight in height, the body 
of which is ornamented with geometrical designs and conven- 
tional bird-shaped figures, while the shoulder or expanded neck 
is decorated with paintings of the elk or deer. This animal fig- 




FlG. I. — Water vessel from Jemez. 

ures largely on much of the Pueblo pottery, and is often found on 
the Laguna jars. It is characterized by an exceedingly large 
head, thin small body and attenuated legs, with a passage extend- 
ing from the mouth to the heart, which is usually triangular. 
The latter is generally colored red, though sometimes brown or 
black. A particularly interesting pot, or teneka, as it is called, 
possessing a capacity of three or four gallons, had been in use in 
the tribe for upwards of twenty years. Its value consists in the 
peculiarity of its ornamentation, being covered with paintings of 
serpents and conventional devices. It is difficult now to procure 
such pieces with representations of snakes, frogs, the sun and 
moon, as, according to Mr. Menaul, the priests monopolize these 
symbols and discourage the people from employing them. In 
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olden times all of the paintings on their pottery possessed some 
significance. Tenehas are made of all sizes, varying from speci- 
mens an inch in diameter to those that will hold twenty or thirty 
gallons. The majority of the larger vessels possess concave bot- 
toms for steadying on the head in carrying water from the well. 




A common form is the canteen-shaped vessel, being made, in some 
localities, spherical, with a small bottle mouth. In the Moqui towns 
these are flattened on one side so as to be adapted for carrying upon 
the back. They are supported by woolen bands which are passed 
through the vertical ear-shaped handles and over the forehead of 
the water bearer. A large proportion of the imitative forms rep- 
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resent birds, and are designed for household ornaments or for 
carrying water on journeys. A characteristic feature in the bird 
vessels of Laguna is a broad, short, ascending tail with a perfora- 
tion for suspension when not in use. One of these vessels, which 
I have in my possession, is a water bottle or duck, the only open- 
ing passing through the bill. This specimen measures six and a 
half inches in length, and is decorated in brown, buff and red 
colors on a pure white ground. Another example represents a 
sitting hen, the body being inflated and almost spherical, sur- 
mounted by a very small head with beak curving upward. The 




Fig. 3. — Water bottle from Laguna. 

orifice is in the top of the cranium. The oldest bird-shaped ves- 
sel in the collection is represented in figure 1, and is a fine sam- 
ple of Jemez workmanship. It is six inches long, the opening 
being in the head. From the animal forms I have selected a 
specimen probably intended to represent the deer. The original 
is twelve inches from nose to tail, with an aperture just back of 
the ears (figure 2). In addition to the ordinary colors the back is 
decorated with three triangular patches of bright green paint, which 
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is rare in Pueblo pottery, and has, without doubt, been recently 
introduced by traders. Specimens from Zia are generally of 
ruder workmanship, but present the same characteristics as those 
from the other towns. A large basin from Cochite, twenty inches 
in diameter, used for mixing bread in, is the finest example of 
Pueblo ware I have ever seen ; the exterior surface is decorated 
with geometrical designs, while the interior is elaborately and 
profusely ornamented with animal figures representing elk, deer 
and wild turkeys, in black. The clay which composes the speci- 
men is of a very fine, compact texture, and is covered with a lus- 
ter closely resembling that seen upon many of the ancient Grecian 
urns. 

As has been previously stated, vessels are now rarely made in 
imitation of the human form, and ancient pieces of this shape 
have never been found. Figure 3 illustrates a modern water bottle, 
six and a quarter inches in height, from Laguna. It represents a 
woman carrying an infant. Attached to her left side is a basket or 
bag in which her hand is thrust. The mouth of the vessel is in 
the back of the head. It would be tedious to extend our descrip- 
tions of modern forms. Suffice it to say that vessels have been 
molded into every shape that fancy could suggest or ingenuity 
devise. For the greater part the women are the potters, and their 
delicacy of touch and keen perception of beauty, enable them to 
produce many things which are worthy of a place with other 
ornaments in our cultivated homes. 

The clay used in the manufacture of the Laguna pottery is of 
a dark-slate color, and exceedingly compact, oftentimes approach- 
ing soft rock in texture. It occurs in seams or veins in the mesa 
walls. The Indians in order to procure a good quality usually 
dig into the rock for some distance. There are many grades of 
this clay, and a variety of colors, the best sorts naturally pro- 
ducing the finer wares. It is prepared for use by first soaking in 
water for two or three days, when it becomes plastic and easily 
worked. It is then kneaded with the hands and all the hard 
lumps extracted, after which it is worked with the feet on a large 
flat stone, until it resembles a mass of dark colored wax. Old 
potsherds are also ground up and mixed with the clay in making 
new vessels. From this paste vessels of various forms are molded 
and set aside to dry. 

The decoration consists of black, brown, red or buff designs 
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on a white or cream-colored ground. The clay used for the 
ground is a superior quality of kaolin. After being finely pow- 
dered, it is mixed with water and agitated, and is then poured 
from one vessel to another until the gritty substances are en- 
tirely removed. This coating, when of the consistency of ordi- 
nary lead paint, which it greatly resembles, is then applied to the 
dried clay vessels, which are in the "biscuit " state, by means of a 
stick, until the surfaces are entirely covered. " The lustre or 
glaze," remarks Mr. Menaul, " is given them when the white paint 
is put on, by rubbing and polishing them with a small, very 
smooth, flinty stone, such as you find on the sea beach. The 
paint, being made of a kind of pumice-stone, smooths off as if 
it had oil in it." 

The brown or black pigment is made from a red oxide of iron, 
and is prepared in the same way as the white clay. Before using 
this in ornamenting the vessels, in order to prevent its rubbing 
off, it is mixed with the residue of two plants, obtained by boiling 
together for a long time until of the required consistency, when 
it is allowed to cool, and becomes perfectly hard and black. The 
substance formed by this combination is then applied to the white 
surfaces of the vessels to be decorated, by means of a brush made 
from a wisp cut from the surface of a corn-stalk, the designs being 
generally drawn without first being traced. A yellowish clay or 
stone which is treated in the same manner as the white, changes 
to a brilliant red color during the process of burning. The clay 
used to produce a yellow color is pink, whilst that for drab is of 
a grayish hue. 

After the molding and decorating processes have been com- 
pleted, the vessels are elevated on stones, usually in the open 
air, and the dried manure of goats is placed below, around and 
above them. This is considered the best fuel, producing a very 
hot, even fire of two or three hours' duration. Through the 
burning process the vessels are closely watched, so that no por- 
tion of them is allowed to become exposed to the atmosphere. 

The Pueblo potter works very slowly, and occupies considerable 
time in molding and beautifying her wares. When at work she 
kneels upon the ground or floor of her dwelling and bending 
over the unfinished vessel, gradually imparts to it a symmetry of 
form by repeatedly going over it with moistened fingers. 

The resident missionary at Zuni, Rev. T. F. Ealy, M.D., writes 
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me in regard to the inhabitants of that town, " old and young try 
their hand at the art, making objects of all descriptions. When 
they wish to make anything of mud very carefully, they use the 
lips to wet the mud and to smooth it, and, I suppose, as a test of 
its quality. Of course the clay is gotten in different localities — 
one kind out of one mesa, another out of another, according as 
it is white, blue or red clay." The process as further described 
by Mr. Ealy is the same as that employed by the Laguna Indians. 
Dr. J. V. Lauderdale, now stationed at Mt. Vernon, Alabama, 
but formerly post surgeon at Fort Wingate, informs me that 
" Indian women make fancy pottery as other women in civilized 
life make fancy needlework. They work at it in intervals of more 
practical labor, and they ornament it as they feel disposed to do 
at the time. No complete collection of their work can be made 
at one visit. It is necessary to make repeated visits to get a fair 




Fjg. 4. — Ancient Pueblo Dish. 

collection of their art in pottery. I resided near their village 
(Zufii) for four years, and every time I visited the pueblo, I saw 
something new or a modification of what I had seen before." Mr. 
F. H. Cushing and Mr. James Stevenson, of the Smithsonian 
Institution, in 1879 collected at this place upwards of two thou- 
sand specimens of pottery, ancient and modern, of which few, if 
any, were duplicates. 

Through the kindness of Mr. Menaul I have been so fortunate 
as to secure several valuable pieces of prehistoric Pueblo pottery. 
Figure 4 represents a rectangular dish seven and a half inches in 
length and four and a half in breadth, with a painting of a bear on 
either side. It is somewhat similar in form to the salt vessels now 
made by the Moqui Indians of Arizona. It was found in the ruins 
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of an ancient building about twenty miles north-east of Laguna. 
The remains are so old that none of the modern Indians know 
anything about them or their former occupants. Mr. Menaul in- 
forms me that in this locality the ruined houses possessed under- 
ground vaults for storehouses, which the tribes now farming the 




Fig. 5. — Ancient Pueblo Jar. 

land do not construct. Specimens of the older pottery, possess- 
ing animal decorations, are exceedingly rare. Figure 5 is a copy 
of another antique vessel from the same place ; it measures six 
inches in height, and is a perfect imitation of a gourd ; the surface 
is very much weather-worn, and in some places the ornamenta- 
tion is entirely obliterated. The small, circular orifice is situated 
on the upper portion of the stem or handle. Another ancient 
vessel from New Mexico, five inches in diameter, so old that the 
ornamentation can scarcely be traced, closely resembles in form 
a specimen from Utah in the collection of Dr. Palmer and figured 
in Hayden's Report for 1876, in Pi. xlv, Fig. 12. Two other 
specimens, from an ancient ruin in New Mexico, now known as 
Pueblo Nunishe, are of a shape similar to the modern Zufiian clay 
basket figured in PI. lxix, in the same report. These two ancient 
specimens are decorated both inside and out with paintings rep- 
resenting tadpoles, dragon-flies and turtles, the lesser divinities 
of water, and two animals which were probably intended to por- 
tray the squirrel (possibly skunk) and porcupine, both of which 
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possess the characteristic passage connecting the mouth with 
the heart. The older pieces described are of the same character 
as the ancient pottery figured by Dr. Hayden. They represent 
the ceramic art of past centuries, when almost the entire territory 
now included in Colorado, Utah, New Mexico and Arizona was 
thickly peopled by a semi-civilized race w f ho were proficient in 
many, of the useful arts and surpassed all of the other North 
American peoples in the art of making pottery. 1 
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RECENT LITERATURE. 

Underwood's Native Ferns. 2 — In the preface to this little 
book of 1 16 pages, the author states that its design " is to furnish 
to those desiring a better understanding of ferns, the means o f 
gaining a knowledge of their structure and life, and of readily 
determining the species growing spontaneously in North America 
north of the Mexican boundary." The work is divided into two 
parts, the first treating successively of — The haunts, habits and 
distribution of ferns ; Morphology of the growing fern; Fructifica- 
tion in ferns ; Germination of fern spores ; Fern structure ; Classi- 
fication and nomenclature of ferns ; How to study ferns ; A little 
fern literature. The second part is devoted to a systematic descrip- 
tion of all our species. The treatment of the topics taken up in the 
first part is good, and well calculated to prepare the learner (for in 
the prospectus the book is called " a manual for self instruction") 
for the study and determination of species. Enough is said of the 
growth of the prothallium, the sexual organs, the development of 
the young fernlet, and the tissues of the stems and leaves of the 
mature plant, to make many a beginner long for a compound 
microscope. Good directions and forms are given for the analy- 
sis and determination of any species, much as is done for flower- 
ing plants in the well known chapters in Gray's " Lessons." 

The systematic part is provided with a good synopsis of the 
tribes and genera, and also an artificial key to genera. The 
arrangement is essentially the same as that in Eaton's " Ferns of 
North America." The disposition of the species is, within nar- 
row limits, original, the intention evidently being to render iden- 
tification of species less difficult. The inevitable glossary of 
technical terms (a very good one, by the way) was perhaps 
necessary, inasmuch as the book is largely designed for the use 
of amateurs and beginners, but is it not about time that the writers 
of books considered the advisability of explaining the'meaning 

1 Fov article on the ancient Pueblo pottery by the author of this paper, see Amer- 
ican Naturalist for August, 1876. 

2 Our Native Ferns and how to study them, with Synoptical Descriptions of the 
North American species. By Lucien M. Underwood. 



